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(Introduction to Biopharmaceuticals)

1.1  uni

v
° o

' - a aeaa < ° 1%
grdrulngiduansusenevdunidnilaanavuiaan umdnluanasi laseasis

1%

lidudou wagndndeiFnisdunineiniuedl fegrerindndieisnisdunsiziniaai
(chemical-based drug) uaneansne 1.1 fasiemarsriinazdunuasusnainunadadanm W
grnumssniauafiosesd sefluume Wudy wiiesnnmsudnondndudeddingiuiionsade
Tuvsinaige shlsldanunsausnataeainundsdannlderafiome fadfuissududeniizms
Fuamzimaeiuldlunsudauny sustslunssviunisudavess vanseiadeiinisszgnd
Tdwalulad@anan (biotechnology) 1ldsamAuisn1sduasTIginIuall 19U dReToungsluu
granaetaanason 81UATg Wudu (11919 1.2) Tasansisfuenildanfianienszuauniamin
(fermentation) Teaifeuazuuafise vinduud3diiinsdunnesinaaivienssuiums
luTensudnesiadu (biotransformation) wesdiosuazuuadie ieusuusslassalilany
Wanunedidesnisdely uenaine19zndnainisingnundisduuds s1ursviiadawdnann
wmaluladTanwasfelng (modern biotechnology) dslusiingngufsnaiinanldainnisadn

PNNAITINN [1-3] Fegenndnanmalulagdinnadelndnanasanisie 1.3

M1519 1.1 919RAnmeISnsduAsIEInIell

Drug Molecular formula Molecular weight (Da) Indication
Aspirin CoHgOa 180.157 Anti-platelet
Atorvastatin Cs3H35FN2Os 558.640 Cholesterol-lowering drug
Cilostazol Co0H27Ns02 369.460 Anti-platelet
Diclofenac CigH11CLNO, 296.148 Anti-inflammatory agent
Esomeprazole Ci7H19N305S 345.417 Anti-ulcer agent
Hydrocortisone Co1H300s 362.460 Anti-inflammatory agent
Testosterone CioH2802 288.420 Male sex hormone
Warfarin Ci9H1604 308.330 Anti-coagulant

Zidovudine Ci10H13N504 267.242 Anti-viral agent
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A58 1.2 edimdnannmaluladtinmsuiuisnmsduasiginigadl

Drug Molecular formula Molecular weight (Da) Indication
Prednisolone C21H2505 360.444 Anti-inflammatory agent
Lovastatin CaqH3605 404.540 Cholesterol-lowering drug
Amoxicillin C16H19N305S 365.400 Antibiotic
A58 1.3 gimdnannmaluladtanmasiyll

Drug Molecular formula Molecular weight (Da) Indication
Interferon alpha-2b Cg0H1353N229025559 19,271.000 Anti-viral agent
Erythropoietin Ca15H1317N2330241S5 18,396.100 Treatment of anemia
Insulin Co57H383N65077S6 5,808.000 Treatment of diabetes mellitus
Clotting factor VII Ci972H3076N5600597528 45,079.100 Blood clotting factor

Hepatitis B vaccine . .

Vaccine

nsndngnanisnisduasgimuaiidnldasifluanavuindn luvaeiinisudnen

ynwaluladTinmadeluddnduldduasniluanavweaivg anuuansisludnueun (size)

a

wmiinluiana (molecular weight) dnwauglAsaasng (structure) 35n15WAM (manufacturing)

ANUALAT (stability) wagAuansalunsnsgduniiAuiy (immunogenicity) Y@INauelEIzN1s

dupswrmaaivazngueindamemalulagdinmadenivanidannse 1.4

A9 1.4 Armuaneeseninseniindndiedinisduassimaadifueiindndae
wialulaginwadell
Drugs produced by chemical synthesis Drugs produced by biotechnology
Size Small / single molecule Large / mixture of molecules
Molecular weight Low High
Structure Simple Complex

Manufacturing

Stability

Chemical synthesis
Stable

Immunogenicity Non-immunogenic

Living cell culture
Unstable

Immunogenic

g1 aLNdVA N NNARINNMALULaE TN TvaeTaisun YawraztalA131inai1y

UAZANUMINBUANANAURIT (1) KEFAI119F209W (biologic 38 biological product) K188

R D] A a aa = A o 1% ' o s o w
Lﬂasﬁﬂfu"’mifﬂﬂWWNWNaWQWﬂLWﬂIUIaEJSU']ﬂ’]W SZNSU'?]Liﬂﬂﬂﬁﬂa’rﬂumqﬁLﬂﬁmﬁ’]am'ﬁﬂﬂ?’]mﬂﬂqﬁlﬂqﬂﬂ

U o caq v o & | w A . < a . ' a v < v
znduiamnle annsaiaeinden WU 1T (vaccine) Nondiu (toxin) amnaniun (allergen) lunu

v & = o9y o o e A A a v aa Y a . . |
Ml wiTiindud s vsvliannanaemalulagdinmauiy (classical biotechnology) L sa5luu
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g Tz wnuelaiainiiy (plant metabolite) Wusiu ligndneglunduvewdnsinginisdanm
) gr91mmaluladFanin (biotechnology medicine) vianeds indvusfasilafnuiindnainsyuy
Fanm (9u 1oad Lo 1Hudu) viedluana (Wu Loules woudved Wudu) lnyenald
wmaluladFinmdaiuvieadelnalunszuruniswdnuisdiunieanun 1wy s1fTueiiadn
1NTo31 BugAuitainaindusouny Sugduiindnanmaiiaiugiaanssy Wudu ddudidie
AMNveIe1InmAlulagTinnIlianunuieninenuandueinedinan (3) Fuadvdwe
(biopharmaceutical) winefia Wsfiuiien1sinw (therapeutic protein) Fsndnainaluladanim

adelugd Ineaniznsldiugieinssy (genetic engineering) 1wy walulag3inauduuuvindue

a a

(recombinant DNA technoloey) waluladlauslau (hybridoma technology) wazdaddindauuas

WUgNIU (gene modified organism) wenanlusAuLaWANFuA i Fanuneda nsntianddn (nucleic

'
a

acid) Lo deoxyribonucleic acid (DNA) wag ribonucleic acid (RNA) 7

o o

damsun1sUIUnee 8y

o '
N A a Yoo

(gene therapy) wazinalulaguaufiwud (antisense technology) SaMIIABUANGAR BN LT IFINTTH

o o w

[1-3] M3dnduunngueasnduinsinnganmaluladdinm wagnquiieidedlageided1dnia

AMUTNATINIAIE) TNAULAAIRINITIN 1.5

a

P19 1.5 nsdndnunngueuasindviaeiindanmelulagdinnuasnauniiieades

Pharmaceutical product

Chemical-based drug
Biotechnology medicine

Biopharmaceutical

< | Biologic

Vaccine, toxin and allergen derived from blood

<\

Antibiotic obtained by extraction from native source or semi-synthesis
Plant product obtained by extraction from native source or semi-synthesis

Fermentation and biotransformation product or semi-synthesis

AN
ASRNENEN

Protein obtained by extraction from native source v
Peptide manufactured by chemical synthesis v

Peptide obtained by extraction from native source

Cell/tissue-based therapeutic agents

Recombinant protein

Monoclonal antibody

AN NENEN

Gene therapy product
Antisense oligonucleotide produced by chemical synthesis

Antisense oligonulcleotide produced by enzymatic synthesis

ANENENENENEN

AN

Vaccine produced by genetic engineering

*Some (clotting factor and polyclonal antibody derived from blood)





